Spatial differences in hematopoiesis but not in stem cells indicate a lack of regional patterning in definitive hematopoietic stem cells.
Most tissues are patterned so that progenitors in different locations are programmed to have different properties. Stem cells from different regions of the nervous system acquire intrinsic differences in their properties as they migrate through distinct environments. Hematopoietic stem cells (HSCs) also migrate through diverse environments throughout life, raising the question of whether HSCs also acquire at least transient changes in their properties as they are exposed to diverse environments. Although we observed significant differences in hematopoiesis between the fetal liver and fetal spleen, we were not able to detect phenotypic, functional, or gene expression differences between the HSCs in these organs. Regional differences in definitive hematopoiesis are therefore not determined by regional differences between HSCs. We were also not able to detect phenotypic, functional, or gene expression differences between HSCs in different adult bone marrow compartments. Our failure to detect differences among stem cells from different regions of the hematopoietic system at the same time during development suggests that the hematopoietic system has evolved mechanisms to prevent the spatial reprogramming of HSC properties as they migrate between distinct environments.